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Review of Fire Modeling Activities, 2000 to Present
Kevin McGrattanNational Institute of Standards and TechnologyGaithersburg, Maryland

Timeline of NRC Verification and Validation Efforts
2001  NFPA 805 issued. All fire models shall be Verified and Validated.2003 NRC sponsors fire model validation experiments at NIST.2004 US NRC  amends its requirements for fire protection to include 805.2004 Fire Dynamics Tools (FDTs) published2007 NRC and EPRI publish NUREG-1824, a V&V study of five models2008 Fire Modeling PIRT (Phenomena Identification and Ranking Technique)2008 PRISME 1, French V&V study, including NRC as a member2012 NRC and EPRI publish NUREG-1934, Fire Model User’s Guide2016 Fire Model V&V, NUREG-1824, Supplement 1

ACRS recommendations following the publication of the original V&V study:
1. “… provide probability distributions for the model predictions due to the intrinsic model uncertainty, i.e. the uncertainty associated with the model’s physical and mathematical assumptions.
2. “… provide estimates of the ranges of normalized parameters to be expected in nuclear plant applications. These estimates would allow a determination of whether risk-significant fires fall within or outside the parameter ranges covered by the verification and validation process.”

Reference: ACRSR-2219, Advisory Committee on Reactor Safeguards, 2006.
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Models Selected for NRC/EPRI V&V Study
Fire Dynamics Tools (FDTs) NRC SpreadsheetsFIVE-Rev1 EPRI Spreadsheets Cons. Fire & Smoke Transport (CFAST) NIST zone modelMAGIC (EPRI/MOU) Électricité de France zone modelFire Dynamics Simulator (FDS) NIST CFD Model 

Empirical Models Zone Models CFD Models
Hot Upper Zone

Cool Lower Zone
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ACRS Recommendation 1: Provide probability distributions

(Left) Typical results from a validation study. The black lines indicate the experimental uncertainty and the red lines indicate the model uncertainty.
(Below) Given a model prediction of 300 °C, what is the probability that the actual temperature might exceed 330 °C, the failure temperature of the given target?
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Quantitiesof Interest

Models of Interest
Summary of NRC/EPRIvalidation study, NUREG-1824, Supplement 1
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ACRS Recommendation 2: Provide ranges of normalized parameters

NUREG-1934

For what range of parameters are the models validated?

NUREG-1824,Supplement 1
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Example A, NUREG-1934, Fire Model User’s Guide
Fire in the Main Control Room
“… approximate the length of time that the main control room remains habitable after the start of a fire within a low-voltage control cabinet.”

Given the heat release rate,geometric parameters, and otherinformation, does the hypotheticalfire scenario “fit” within the parameter space of actual firesused in the V&V study? In otherwords, have the models beenvalidated for this hypothetical scenario?


